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DATA SET 202
TRANSMIT . ER-RECEIVER EQUIPMENT
FOR FM SERIAL VOICEBAND TRANSMISSION

DATA SYSTEMS

1. GENERAL

Connections to the customer's equipment o via o cable proviaed by
him which plugs directly into a 25-pin KS8-19327, List T connector
on the rear of the set. Signals to the custouncr over this cable
designated Received Data (RD), Clear to Sund (CS), Carrier Ou-Off
(€O0), and Interlock (IT). Signals from the custouer are termed Scud
Data (SD} and Request to Send (RS). These inputs and outpuls to the
set are in the form of direct voltages which conform to Electronic
Industries Association (EIA) Standards. These standards define space
or on as +3 to +50 volts dc mark or off as =3 to =50 volts de.
Exceptions to these standards are off for interlock which is ground,
contact colsures in the customer’s equipment which indicate ready

for automatic answer and provide remote release, and a contact clo-
sure in the data set for ringindicator. Frame ground and signaling
ground leads are also provided as a common refereace.

arle

The transmitting portion of the set is a modulator which converts a
negative voltage on the SD lead to a 1200-cps tone for mark and a
positive voltage to a 2200-cps tone for space. A positive voltage

on the RS lead turns the modulator on (1200 cps in the absence of

any voltage on the S/D lead) and causes a positive voltage to be
returned to the customer 200 msec later on the CS lead. The receiver
portion is a demodulator which converts these tones back to plus or
minus 8 volts dc on the RD lead. Receipt of either signal causes the
CO lead to go positive (on) after a delay of 50 msec and remain on
for 15 msec after the signal is removed. A clamp on the receiver
output is removed when this lead is positive. This clamp or squelch

is also applied for 80 msec after turn off of the RS signal to block
reception of echo return.
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1.03 Connectlons to the customer's eguip-
ment are via a cable provided by him
whlch plugs directly into a 25-pin K$-19087,
List 2 connector on the rear of tne set.
Signals to the customer over this cable are
designated Received Data (RD), Clear to
Send (CS), Carrier On-Off (CO) and Interlock
(IT). Signals from the customer are termad
Send Data (SD) and Request to Send (RS).
These 1lnputs and outputs to the set are 1n
the form of direct voltages which conform to
Electronic Industries Association (EIA .
Standards. These standards define space
or.on &s +3 to +50 volts dec and mark or off
as =3 to -50 volts de. Exceptions to these
standards are off for interlock which 1s
ground, contact closures in the customer's
equipment which indlcate p for automatic
ier and provide premote release, and a
closure in e data se or ring
r. Frame ground and signaling
eads are also provided as a ~ommon
e,

duta set is mamr:r
the mi::m DAtwd

1s removed. & clamp on the recelver outpuv
1s removed when this lend 1s positive., This
clamp or squelch 1s also applled for 50 msec
after turn off of the RS slignal %o block
reception of echo return.

1.06 An automatic answering feature 1s
standard equipment, This may be
connected or not or selected with a push-
button by installer option. 1In response to
ringing, this equipment sends a 1- to 2-
second-long mark frequency tone, 4 to 5 sec-
onds after trip of ringing, and then places
the set in the data mode., This feature 1is
under control of the customer equipment via :
the rea and remote control leads. A con~
tact closure must be maIntalned between
the remote release lead and remote control
lead By the customer except TOr MOMENntAry
interruption to terminate a call. A con-
tact closure on each ring cycle is also
rln"o;ided far the customer on ring indicator
eads .,

1.07 The TEST button operates a tést r¢l
whigh locks up under control of &
te test center, Thisz relay. ,
nects internal circuitry which permits the
Ltest canter to measure mark and space
A ﬁn r«eeeim aliei '
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Data 3et 202. (5ee Fig. 1.

1.10 3Since the telephore ana dat: =qulprerns
are mounted as single unit, the so-
is called an integrated datua set, It s

equipped with a D1G:-61 cord fur connect!o s

to the telephone lines. =& ¢-plece cycolac
housing encloses the equipment which is
mounted on a dark grey, moulded Fiberglas
baseplate. The front housing contailns the
handset, keys, ringer, terminal strip, net-
work, and dial and is a high-gloss 1ight
grey. A dull medium grey, rear housing
encloses the data equipment. This set is
equipped for use on 2-wire lines only.

Data Set 202B (See Fig. 2.)

1.11 This set contains the same data
equipment as the data set 202a,
except that the telephone and keys are
not included; in addition, 1t contains
facilities for connection to a 4-wire line.
It may be used on 2- or 4-wire switched
volce 1line by connecting a separate tele-
phone set, For 2-wire switched lines, a
569NB telephone set 1s required; on 4-wire
switched lines, a 568HB telephone set plus
a 4-wire line circuilt is necessary. Line
and telephone connections are made through
a D24B cord. When no telephone is required,
the set is furnished with a test key mounted
in front at the lower right corner. The
front and rear housings are separate pleces
and in the same colors as in data set 202A
but are fastened together as one unit.

1.12 when a data set 202 replaces a data

set modulator 3A, an adapter cord is
required to accommodate the business machine
cord to the jack on the data set.
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¢. _CUPPLEMENTARY INFORMATIDN

HU-1DOS0-01 - Aoeneral Rggtiner s

Tt
SL oML

:‘::’-lwﬁ_j-v‘. - A

SD=1DOT1g-_ 1 - ey Sen Lo

SD-1D0Z2U-0l - it ani oot oate s

mqulpment

ID-1D00=-{ } - Damtn Set 2095 and & ok Moo
ulator Printed wWirlie 5.0

Assembly

ED-1D005-( ) - Data Set 202. ana 202B De-
modulator Printed Wiring
Board Assembly

ED-1D006-( ) - Data Set 2021 and 202B
Control Printed Wwiring Board
Assembly

ED-1DO07-{ ) - Power Supply Assembly

ED-1D065-( } - Test Switch Assembly

4. _EQUIPMENT

J1D202A (AT&TCo Std) - Integrated Telephone,
Keys and Transmitter-Receiver Equip-
ment for FM Serial Voiceband Trans-
mission

List 1 - Framework, assembly, wiring, and
equipment per SD-1D003-01,
Fig. 1, 2, 3, & 4.

J1D202B (AT&TCo Std) - Separate Traasmitter-
‘Recelver Equipment for FM Serial
Volceband Transmission

List 1 - Framework assembly, wiring, equip-

ment, and rear cover (front cover
not included) per SD-1D019-01,
Flg. 1, 2, 3, & 4.

List 2 - Front Cover
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List - Front cover equipped with test
button assembly. Test switch
assembly per ED-1D065-( ) connect-
ed as shown on SD-1D019-01, Fig. &

5. _GENERAL NOTES

5.01 Telephone set 569NB is required in
addition to 1lists 1 and 2 for 2-vire

swltched network applicatlons. See Fig. 5,
3D-1D01$9-01.

5.02 1f telephone lines picked up by the
Spare xeys are assoclated with elther
1A or 1Al key systems for pickup and hold-
ing, a 229B KTU auxiliary relay unit must
be added to the KTU equipmsnt. See Fig. 6,
SD-1D019-01 .,

5.03 Telephone set 568HB 1s required in
addition to lists 1 and 2 for 4-wire

Bell Telephone lLaboratories, Incorporated

Dept 5315

s 7

switéhed network applications. It is alsc
necessary to provide a 243 KTU 4-wire

subl§riber line circuit and three 223B KTy

auxiliary relays. Th:z spare plckup buttons
may be 2-wire or 4-wire or mixei, and

arranged for holding. See Fig. '
SD-1DO19-01. (Referencess SD-69414-ul ang
SD-69425-012)

5.04 Lists 1 and 3 are interded for -

4-wire private line appll-ations
where no telephone is required. 4 t.3t
button mounted on the front housing of the
data set provides the sell-testing reature.,
See 3D-1D01G-01, Pig. E.

(S0

5.05 Line and test switch per 3D-1D020-C:
shall be 1installed on «-wirve private
line applications to peralt back-to-back
testing by the customer and to provide un-
interrupted termination to multipoint
private lines when the data set is dis-
connected for maintenance or testing.
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OGN PARAMIYERS OF CN-ITME MEASURTING EQUIPMENT OUTFEUT

1. PURPOSE. The purpose of this paper is to outline the desigz:
pavameters for devsloping a direct commmunicaticn link between coordirate
rewsuring equipment and a central computer on a real-time basis.

2. SCOPE. Transmission betwesn the computer and the remote st:tion
is 4o be via two twisted pair of standard 18 or 20 gauge telephone q:ality
lires. Adequste steps have been taken to insure minimum interferencr fron
cutside sources. One pair of itrsnsmission lines, commencing at the
certrai computer site, is to be connected to a psge printer. The co: fracgtor,
nowevar, is to havz no responsibility for the printer except for con: ideraticn
of pliacement within the operstor's immediate control.

The second palr of lises to the computer is to be connecteci_ to
the measuring equipment digitizing system through a palr of Westera Ilectric
Conpaay Data Phone subsels, model 202B lists 1, 3, A, and B. One Da a'._
Phope vill be located at the computer room, and the contractor is to have
no responsibility for this unit. The second Dais Phone is to be momted"
la the digitizing system, and the contractor is responsible for providing
the vzcessary interface connection. In all cases, th2 customer will be
respoasibie for providing the Data Phones =ad Printers. For the pur.ose
of inig paper, the measuring equipment and digitizers are understood to
corsist of a measuring engine, pulse generstors, pulse decoding system,
dilgital accumulators, burfer siorage as reguired, snd circuitry for generating
ppec’ 1l cheracters a3 later explaeined. There is to be no data connection

betwa2in the printer and digitimer except through the computer link.
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3. TRANSMISSION INTERFACE. The Data Phone interface is to meet the

following requirements:

a. Electronic Industry Associates (EIA) specifications to which
the Data Phone wes built. It is currently EIA-RS 232, but should be
checked prior to final design for any changes. |

b. Data Phone to operste in the half duplex mode.

¢. Transmission is asynchronous with the rate of transmission
to be fixed at 1200 bits per seconi i 1% tolerance, and is binary
serisl.,

d. A voltage within -8 to -20 represents off or marking (1), a
voltage within +8 to +20 represents on or specing (0).

e. In eddition to the information bits to be transmitted, two
pulsing bits must be transmitted for’ each character. A start pulse is
a space or (0) and is the same dura.t:’.von of the other bits. A stop
pulse is a mark or (1) and is & minirm of 1.5 bits in length but
mey be longer.

4., CODE REQUIREMENTS. The code to Le transmitted will meet the

foilovwing requirements:
a. Code to be used will be Field Deta Code, consisting of a
6-bit character plus one parity bit. Parity is to be odd.
b. The 2° or least significent information bit is the first
bit to be transmitted from each character.
¢. Parity 1s to be the 26 bit aad is the last information bit

of each character to be transmitted.
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> MESSAGE uENERATED, The message ) be generebed by the measuring

©ia pmert system shall consist of: (See expendix A for output seguence.)

a. Digital coordinate values for each axis of the system. This
shall noramally consist of six decades plus sign per axis.

b. A start of wmessage charascter |'SOM).

. An end of transmission characier (EOI‘} {This bit configura-
tion would normally be = parity error..

d. A message parity count {MPC). This is the sum of bits of all
characters transmitted (including SOM and EOT), and is non carry add.
Lateral parity is odd. Iongitudinal Tarity is even. The parity bit
18 to be the sum of the longitudinal rarity bits.

e. Four special instruction charecters » each genersted by four
operator controlled push on, push off back lit switches, two dunmy
bits {mark or 1) > end a parity bit gecerated by the equipment based
on the condition of the four switches. The fixed dumy bite will ceeupy
the 2% and 25 bit positions.

f. A specisl resdout character gelereted by five momentary
contact push Dubtton switches and two flxed dvnmmy bits occupying the
22 snd 26 bit positions. The dummy biis are to be spaces oxr O'a.

It is undewstood that the parity (26) i8 to be fixed at O so that
if two of the fiva switches are pregsedl at the seme time, a parity
error will be detected. The five swit~hes are to be understood as
reedout switches and will also eontrol the request to send, SOM and
text a:z later described.

8- Three rotary switches are to be provided for machine
identiTication purposes. These switches are to have the capability
to create O to 9 and are to be placed in the equipment so that only

the maintenance engineers will have the capabllity to change then.
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L. A minimm of 12, tuelve position rotary .witches. These

switches are to have the cepability of producing ¢ to 9, minus (-},
apd EOT.

P

5. SPECIAL CIRCUITE: There is to be no character by cherscber

nckpewisdge signal received by the digitizer cutput eireuit. However,

“here 13 to be & message acknowledge or error signal received on the basis
of the totel message transmitted. The reply will consist of SOM, A or E,
0T, ard MFC. In addition, a timer is to be incorporated in the equipment
o trigger sn alarm 1f the veply 18 not received in a predetermined time to
2 syecified by the custorer. The output is to be held in the digiiizer
cuffer antil an acknowledge 1s received or tae timer elarm is triggered.

(' ar ¢rror signal is received due tc a bad transmission, the timer is tc

t2 redet and another attenpt et transmission 13 to be made. After o set
~umbe T of sttempis of resrensmission (under computer comtrol), sn acknowledge
sroexpor signal will net be retwmed and the timer wiil time out. 7F s read-
cut 18 initiated but agver resches the computer, the timer will also time
uty worming the oparator that the t ransmission is not taking place. Since

T

fher Taea Phones are o be opermied in the 2317 duplex mode, the retwrm
sol W Age ar error mush psss over the same ines and will not be trans-
inte 3 miil the digitissr transmission is coupleted nnd the line phase
ela ioagaip is reverged,

in sdditicn, =n indicator light iz t: be pleced on the control
e ©a close proximity Yo the readout switcies. On depressing any one -
wue Mwe readcut switches the light is to turn on and remsin on for
spproxiagtely one second or until an aclnowledge signal is received, whiche
srrer is longer. Tris wili indizate to the opsrstor that a resdout has

heen ip.tisted witkin the digitlzer.
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A numer.cal display of the coordirate sy..cem should bs wlaced

o: the measuring engine within the opersior's field of view. A reset button
fur each axis shall be.placed on the contrecl. It is also desirable but

not mandatory tha® a mester reset button de provided =nd a manunl set feature
for eack decade o? the counter to give the oparstor the ability to set the
courter value to a predetermined value ciher {hsn zero.

T. GSEQUENCE OF OPERATIONS. Having properly set up the mersuring

ecuipment as instructed, the operztor will procede to take measurements
ard thus transmit deta. Prior %o sctustiag the reatout mechanism he will
set up the necessary computation instructions on the 16 push on, push off
sw:tches comprising the four imstruction chsrecters. Then, on alning the
reference mark with the imsge he will depress one of the ®ive resdout
svitches comprieing 4he readout character.

Cn actuating one of the five readout switches, the digitizing
system will set the timer, energize the reaicut indieator light, and apply
tle requsst to serd signal to the Data Fiorna. On receipt of the clear to
send, the bit by tit message will be fed to the Data Phone as indlcated in
Arpeandix A. |

After serding the mesesge, the digitizing system will awé.i‘i: t}:e
acknowledge or error signal. If aa a.cknwledge signsl is received, the
buffer siorege will be relessed and read; to acce?t the next resdout. If
an error signal is received, the above procedure 1s repeated (including
resesing the timer and readout light) sending #he identicanl nesszge. After
a set nwwer of tries under computer contiol, weither sn ackoowledze or
errc.r siygnal will be seuwv to the digitizing system from the computer and the
tiner will time out, encrglzing en sudibie alarm indieating that tramsmission
hed ot hean succesaful. Alsc #¥ +he Dais Phone lines fail %o set up, the
tizer is to time out giving an slaim. Wien an slarm occurs, the operstor

is to reset the alarm circultls by controls to be provided and attempt retrans-
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APPENDIX A

Typical Readout Sequence

Qutput Sequence 26 25 21‘L 23 22 ol 20
1. SOM 10110011 X = bits controlled by operator
2. Readout Character 00 X X X X X switches
) E
S }istrucﬁion Character P 1 1 X X X X P = Parity bit generated by equipment
. struction Cheracter |P 1 1 X X X X g .
5. Instruction Character P 1 1 X X X X as required on the besis of the cor
. - dition of the X positions.
€. Instruction Charscter {P 1 1 X X X X po
;. Sign plus 100010 1 26 25 o 23 22 5l 20
mimas 1 1L 0 0 0 0 1
8. X value 107 O=1 1 1 0 0 0 0
9. X value 10%
10. X value 103 1=0 1100 0 1
1. X value 10% 0409
Z. X value lOO 2=0 1 1 6 0 1 0O
13, X value 10
14, Sign plus 1 0 0 0 1 0 1 3=0 1 1 0 0.1 1
minus 1 10000 1
15. Y values lOﬁ Lh=p 11 0 1 0 o
6. Y values 10
17. ¥ values 103 0 to 9 5= 1 10 1 0 1
18. ¥ values 102
12, ¥ values 10(3)- €=h 1101 10
20. Y values 10
21. (Machine identifiers) 7=0 1 1 0 § 1 1
22. (Machine identifiers) 0 to9
23. {(Machine identifiers) 8=0 111 0 0 o
2h, 12 Position Rotearies
25. 12.Position Rotaries 9=1 1 1 1 0 0 1
26. 12 Position Rotaxles
27. 12 Position Roteries - =11 1 0 O O 0 1
28, 12 Position Rotaries
29. 12 Position Rotaries EOT =1 0 1 0 1 ¢ 1
30. 12 Position Fotaries 0-9, -, EOT
31. 12 Posi*ion Rotaries Error =1 0 0 1 0 1 0
32. 12 Posicion Rotaries
33. 12 Pocitiion Rotaries Acknowledge =1 0 0 DO 1 1 O
3%, 12 Position Rotaries
25. 12 Position Rotaries ! —
3. MPC g SEE TEXT EOT must be placed on one of the 12

position rotery switches and will be
Immediately followed by the MPC.
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